EVIDENCE of space-time clustering of cases of Burkitt's lymphoma (BL) has added support to the hypothesis that the disease has an infectious aetiology. Patients with BL in Africa have been consistently found to have elevated antibody titres to the Epstein-Barr virus (EBV) (Henle et al., 1969) and nucleic acid hybridization studies have shown incorporation of multiple copies of the viral genome into the DNA of tumour cells from all but a few of the African patients (zur Hausen et al., 1970) but this virtually ubiquitous virus cannot alone be the aetiological agent. Prolonged, intense exposure to malaria has been invoked as a possible co-factor (Burkitt, 1969; O'Conor, 1970) acting with EBV to account for the age range and limited geographical distribution of BL. However, if the appropriate types of infection with EBV and malaria provide sufficient conditions for the development of BL, it is not clear how their interaction could lead to space-time clustering of cases of the lymphoma. The early findings of space-time clustering of cases of BL in the West Nile and Toro districts in north-western Uganda (Pike, Williams and Wright, 1967;  Williams, Spit and Pike, 1969; Morrow et at., 1971) have not been confirmed in epidemiologic studies close to Lake Victoria, in Tanzania (Brubaker, Geser and Pike, 1973) and southern Uganda (Morrow et al., 1976) . We report here a further study in two districts of northern Uganda which are adjacent to the West Nile district.
POPULATION AND METHODS
The area is predominantly rural, less than Phe Lango and Acholi districts of Uganda 3% of the population living in the three in the north of the country, immediately largest towns of Gulu (1969 population, of the West Nile district and north of 18,170), Lira (7340) and Kitgum (3242), Mengo districts (Fig. 1) . The district where government hospitals are located (Fig. 2) . In addition to these hospitals there were, at the time of this study, mission hospitals at Atura, Gulu and Kalongo (Fig. 2) . Most of the area lies between 3000 and 4000 feet in altitude, but there are some small, more mountainous, areas in the north and north-east, rising to nearly 8000 feet (Uganda Government, 1967) . The mean annual rainfall varies between about 35 and 70 inches, being highest around Gulu and Lira and lowest in the extreme northern part of Acholi. The rainfall in the months of April to October averages over twice that in the months November to March (Uganda Government, 1967) . Like the West Nile district, the districts are classified as hypo-to hyper-endemic for malaria (Uganda Government, 1967 first seen in hospital, or whose disease had ulations in 1965-6 were estimated to be a date of onset, within the 6-year period 000 and 391,000 respectively (Uganda 1963 to 1968, and who were resident at the ernment, 1959, 1971) . They are divided time of onset in the Lango or Acholi districts.
13 administrative counties (Fig. 2) 1963 1964 1965 1966 1967 1968 No. of patient Lango district Achc 12 (3)* 9 (2) 10 12 (2) 8 (2) each district is shown in 3 cases were over 14 yeai incidence rate in males w that in females, and tl 9 patients was ratio was higher in the younger age group. The overall standardized rate in Lango was 2-12 cases/100,000/year whereas in Acholi it was 1 58, but this in the number difference is not statistically significant. y year during
The variations in incidence between I). The inci-counties within the districts were not up and sex in statistically significant (X122 = 15-74; P < 0 25) (Table III) and there was ?is of Patients in no evidence of seasonal variation in Districts onset of the disease (Table IV) .
The median age at onset of all cases ts was 6'8 years. The distribution of the di district Total ages at onset of patients in Lango (median 1 13 (3) 6-6 years) was lower than that of those 7 16 (2) in Acholi (median 7-8 years) (X12 = 3'81; 8 20 (2) P < 0 10, using the Wilcoxon rank sum 7
15 (2) date on which they were first seen, this being the median history of the cases with known, history. For a further 3 patients, only the year of onset was known and they have been excluded from the analysis. Six pairs of patients had onset within 180 days and lived within 2-5 km of each other, compared with 3-14 pairs expected (Poisson probability 0.10). When the analysis was restricted to the 80 microscopically proven cases, with known places of residence, the expected number of pairs associated with these time and space distances decreased to 2-44, and the observed number remained at 6 (Poisson probability -0-04). However, this was the only combination of space and time distances that gave rise to a probability level of less than 0-10.
DISCUSSION
The completeness of case ascertainment must be a major consideration in interpreting any epidemiological observa- Our data support the notion that BL patients in areas of high incidence have onset of their disease at a younger age than those in areas of low incidence. The median age at onset in the Lango patients was 6-6 years (annual incidence of 2-12 x 10-5) and in the Acholi patients 7-8 (incidence of 1.58). These observations fit into the pattern of an inverse relationship between age at onset found in previous studies in the West Nile District (median 6-8 years, incidence 1-78) and among the indigenous Ganda tribe in Mengo districts (8.2 years and 0.76) of IUganda. The data from the North Mara district of Tanzania do not quite fit the pattern, however (7.7 years and 2.84). Burkitt and Wright (1966) have previously pointed out this inverse relationship, and have used it to support the hypothesis of an environmental agent stimulating tumour production, exposure being more common and consequently occurring at an earlier age in some areas. Malaria is an agent that well fits this pattern; the more intense the transmission of malaria in an area, the younger is the age group that is most affected.
In the Mengo district there was a marked decline in incidence of BL in the decade 1959-1968, but there was no decrease evident in Lango and Acholi. The decline in the Mengo districts was attributed to the possible decrease in severe malaria infections, which in turn was related to the considerable socioeconomic and health care improvements during the decade, including widespread distribution of chloroquine. In general, the extent of improvement in Acholi and Lango was much less during this decade.
We have suggested in our discussion of the Mengo findings (Morrow et al., 1976) that if EBV and malaria are the aetiological agents for BL, the infection which precipitates onset of BL is likely to be chronic severe malaria rather than EBV. If so, variation in the time and place of BL onset should be closely linked to the variation in infection with malaria. When this variation is better understood, it may be easier to explain the varied epidemiological observations relating to temporal and time-space clustering than is at present the case.
